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PURPOSE:To maintain the torque balance between air cylinders to avoid the generation of the extreme 
unstable condition even in the case that one variable valve timing mechanism is out of order. 
CONSTITUTIONS variable valve timing control device is provided with a pair of variable valve timing 
mechanisms 51 , variable sensors 43, 47, 48 for detecting throttle open degree, engine speed and the 
water temperature to detect the driving condition, a clank angle sensor 44 for detecting the real valve 
timing of an intake valve 26, a cam angle sensor 45, a control device 65 for controlling the variable 
timing mechanisms 51 on the basis of the detecting signal of the variable sensors. The control device 
computes a target valve timing common to intake valves, and detects the malfunction of the variable 
valve timing mechanism on the basis of a deviation between the computed value and each real valve 
timing. When the control device detects the malfunction, the control device makes the target valve timing 
coincide with the real valve timing of the variable valve timing mechanism, of which malfunction is 
detected, forcedly. 
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fflfgBse«ffi«ffl^a^cfc D«kman* a«s«n cose 
ttttiosu-c* -5iwvv7?<i $>?mm\z£*;vv7 io 
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8IM10, Mlli, lftErtS&«l5M 3 C051teR&£ 

ttfflf^5i«E«ffi«m*aM 1 2 mummtm&m 
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*CT, vSWW?** 5>^«iMl 0, Mll(3<fc 
^AJl/yM8, M9<0*ii©B«A;^^'r5>^€* 
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>ytfflE*^^5>yttffi*aMl4 ( 

^ Bi >t/mffiu 1 0 (mid ©ftfi^A&jftarrsft 

^g^UfgM 16t, WEftfP^FAttffl^aM 1 6 
SM 1 3 ICcfcS Pit A^^-f 5 >^««M 1 0 , Ml 

ffi$nfe"pj*AVv^-r^>^«*Mi o (mi i) cd 

^*SIE^I9:M 1 7 <h£flAT^*. 
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!E«ffi«ffl^aM 1 2 {CckoT^WSn, ^OjlteW^ 
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<^>^HSM10, Ml 1 lCcfc£AVK/M8, M9<D 
^>^ffi^M14, M 1 5 8 , M9 

m^aM i 6 mea**-f ^ >y*tH^ rm 1 3 k 
mk*^** *i®.;v\>ym$.>>fwmui o, mi 

1 6 \Z&K>»1WVV7?'< 5 >^8$#§M 1 0 (M 1 i0 

i) ©iMf^A^fflsnst* ss^-r^>^aiE# 

RM 1 7 ttiMBB**-f ^ >^J*ffl*RM 1 3 K<fc£ *J 

ww^*^ 5 >^«*m io, mii ©*a©a«/i 

^M$>^iiM10 (Mil) CDg£/\*^:/^£> 
[0 0 0 8] t^9T> Jg»0> vJWVl'?*^ a 
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CO 0 0 9] 

[0 0 10] H4ttrtjB«llli:UT©VS!X>i?>10 
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O ±« ttRftflJ* A'>t7h7 Rt»f SUM*/ 

[0 0 11] fi»ai*^>t7h8, 10<DMm\Z\$ 40 
^A^-'J 11, 1 2 #SHB"5ItBJCHSSnT^ 
5, 1*A^-U11, 1 2i:MfB^7>^7 p -U 4t 

T^S. ft#»IS*A5/t7h8, 10 00^ 

PW^Avt7h7, 9 \Zfem^Z>tz&\Z, & 

4, i 5tf-ft®m*jmiz®fe'zn%tt*>\z. s-ksc 

K*^t7h7, 9 0)«««Bk:tt»»*"Vl 6, 17 50 
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»Avt7h7, 9^JK>bt*fR]'\lHJK'r^o 

[00 12] fc6WA>*5, 6rtfc*5V>T«g 
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2 8lCJ:oT&fl^£n£, 

[0 0 14] Mf3jVV?2 6RXf#OJV\f72 8<D±ffl 
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[0016] SaE©5CilK 2 2 \Z^X, R»#- h 2 
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h 2 7 ^ t>$mm& 2 3 £MUT^-^aj£ 
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)\,n)V73 7<Di5:&lZ\*, mxuy h)WVV73 7tf± 

y^y b 3<D?\>m\z\$m>ftm d 2 o° ) mzm&fr 
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[0 0 19] ££>fc:, 5F^O©5C{|iJ^A->Y^ 

h 7 (D^WMJ^ny^ 6 i*3£>©fUM;fr a^>y 7 h 9 <d 
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5, 4 6rt*i2IS:£nTV>«5«> ^7JA^-fe:>^4 5, 4 6 
\Z. BulB^^>^Air>"^4 4t|fJ«^^g7b^tf> - y 
^7 T v ^3 ■< ;^jSji-ra^icn-r )V<d-( y#z 9 >x 

~>*:7h7, 9^6 0° [El^-r^^lC^A^l^^aiTJ 
[0 0 2 0] ZZIZ, ViX>^>10y'J>^Dy 
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[0 0 2 2] ^3T^f<t5tC, KMWAyt7h7 

W3<Dfi>&) izwuiznrz.&m^i 6\mn 
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^#1 6at^l 6 b(D*mUft\Z\mVt&l 6 c& 
M^tlTl^, ^UT, ttSSM^l 6te#X 1 6 bK 

[0 0 2 3] ^[|B^M7JA>-^^ N7{^^®^«< 

5 3\Z, *©Si$5 3 atfOS*H^l^^/J^5 3 
b£&ffiZ> *:<D±n&5 3 a^fttrlS^X 1 6 bfl)M 

K&^nx, -r>^xu-y5 3^15^1 6tcM 

bffi^H^pJtgt^oTV^o Sit, -f^XU-yS 
3 v-Y 7 h 7 t^^«gg^U#^ h5 4R 
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:^>tXU-7 # 5 3fl itrlBSSll^ 1 6 i)W 

30 [0 0 2 4] ^f2Sid^l 6M>tXU-7-5 3 t 
7>U-^5 6«^SB5 6 a<hF*Jf§5g&5 6 b t^^rTS 

5 6a te&Bfr^ 1 6 (VffiVtm 16c C7)^^^^$ 
n, ^7«^^XU-^5 6£>rtfUg&5 6 b«^«j^irl 

6 OfJ^SE 16cM >^"X U 5 3 <D±ffi& 5 3a 

[0 0 2 5] -f >t7U- ^5 3CO^I$5 3 

aom T^^XU- 7*5 6C0^t^gP5 6 bCDftftm 
40 mS&Wi*^ 1 6 (Dffitfiffl 16c COI^^tC^Hflt 5 3 
c, 5 6 c, 5 6d, 16d^M$nt^5 9 dtie 
C0«T#5 3c, 5 6 c, 5 6d, 1 6 d 

^^^h7^4§^iHiis-rso 
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m - tot, 2:©IaI(E*oeat«tD, 7WXU- 
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Jjfa^MZtZ>ffi6 1 b^MStl, £<E*6 1 bKte, 
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Abt^S. u^@5 9 attl»l2^TU>^6 1 com 

»»*?T«BKLTVi-5. «EoT> «ft*^ 1 6 t8ft«« 

5 7 jWBi&snT&iMS 5 8 tfm&ft&mfczn 

iUTIM^AyV 7h7 tcSU D^ft^SnSo 

[0 0 3 0] ^(Ocfc'5»:**ft«OBj*/t;P^'f5> 
^Ii5im xfy^-^5 7Sili«it«i: 

oattt^sn*. R»;t;^2 eoBiu^ 

5 7<DK*llB5 8^iEI£-rSi:7^^XU-^5 6**BI 
3<0£*^»«rb»»A;^2 6©HJi;*-f 
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^5 6 3WH3©*^»»bfltia»«/ , t;^2 6 ©hi; 

[0 0 3 1] &*5, Rft{H*A^^7h70rt8Sfcttffi 
2£6 2, 6 3^«Sn, ^-n6C0?ftS&6 2, 6 3 £il 

[0 0 3 2] B2-CSTJ:3K:* ffiiBXn y WHMtfe 
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>it4 3, ^^>^^ir>it4 4> *A^"k>1t4 5, 
4 6 , HHKR-fe 4 7 R&kU-t >V 4 8 liVPfflW 
iggt (RTECUit^) 6 5 OA*flHctta«lfw»3tt 
$nt^5, 2:©ECU6 5C!)U*«:tt, hijIS 

-^6 4#«»«l:««SnT^*. ECU6 5H S 

J0 5) 66t, R^Ltl^tU (HTROMfc^5) 
6 7<L, 7>^A7^7tX^ : eU (OTRAMt^o) 
68t, Art*- h 6 9 h 7 1 

dne«S^iCA*X7 2lCcfcoT&*££nTV>£o CP 

U6 6H T»8S$nfc«»^Dy7^l:aoT« 

S»ffl3S£*frU ROM6 7liCPU6 6"Cittffll 

^»EfltbTViS. RAM68«CPU660S 

[0 0 3 3] CPU6 6H AM-h6 9S^UT» 
a? ISADy h^HflE-fe>*4 3, *9>£A-fe>1*-4 4, 
#A£-fe:>U-4 5, 4 6, HK»-fe>U-4 7Rtfekia-fe 
>^4 8^£CDfI-ff£A;*J-r£o CPU6 6tt^tl50 

*ffl«*te*:2vvc««/W72 6 ©gBU^-T 5 

«»-r*fc«6fc, ta^-h7ifcSttsnfcxf^7 r 
^ 5 7, 6 4fc«»«^&awrr*. 

[0 0 3 4] MgBO^^^WriSSnfc***^]© 

tt, cpu6 6 ic^oTHfr^nss-aiao^^, A5=- 

6 4©#MC0@gX5 : -y7ft CT&*> 

^TfflSSItSfc&fc&Kfe* Xf7^-^5 7, 6 
4 0)£tM&#> f»roXf7 7&T& 5 o 
[0 0 3 5] 08CD7D— Mi, Xfy^ 

1) RtfXfy^-^ 6 4 0^Xf y^S Cr&fc 

13, nxi£ivposit2) *-tn*nimi-r<&fc«>©*JiA 

40 rftlzzvyzn W%W\x\iL \ 2 o° > %<d 

Moa*Tfi«iati*. rn^o^ii^vpositi, vpo 

sit2«, Xfy^-^5 7, 6 4CDS2pASd^CO^ 
ROXfy^ST*5, *LT, 09O7O-ft-h 
\X*lWWf9<< 5 5 1, 5 2 «qttf^FA«jB 

>^it*5^ ^fE@^ii^g:m>iu-^>tc^b0. 

[0036] m%<D$m&n-mv-^>\z-D^x 

KMf*. fikS^21o;V-^>^»ff-r*t, CPU 6 
50 6fi^1*Xryy2 0 17, aEA>^5ffl<0*^ft-fe> 
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•y-4 5^6«ttJfi^ffl*sn5^'f $>9t* 9?> 
ifiWffl^nst^^s^ti, toco 

««3^89E«flBf tlTIMADVl * 

ANGADY1 — TIMADV1 XNEXO. 006 



* [0 0 3 7] IWStrUT, CPU6 6ltt/O^6«0 

if n«»©Rr mm#> *> nx v>s ^^-r wrwrm imadv 

2 UU») £#&6£o -eUT, CPU6 6H Xr^ 

^2 o 2TB«k1r>*4 7 £€r<z>x>e» 

laBERNE (rpm) £K»&tr. 
[0 0 3 8] ^{C, CPU6 6^f77 r 2 0 3^fr 

u i»f2x^y:/2 o i T<D»Sfflf mimadvi ^atrtax 

y-y^2 0 2T©X>^>IsrtE8tNEt&ffl^ (1) 
^{C^oTlt^SANGADVl (AK) 
[0 0 3 9] 

(1) 



[0 0 4 0] 



CPU 6 6ttH«teUT, »BX'3ryy2 0 1TOWB 
TnTIMADV2 ^MEX-ry^ 0 2 -C©X>3^>BB6» 
NEtM^ (2) ^tr^oTii^SANGADV2 (A* 

ANGADV2 =TIMADV2 XNEX 0. 0 0 6 (2) 

Z.Z.X. il^gANGADVl \ttA>9 %%<mSUW?2 20* [0 0 4 1] m*X* CPU6 6liXfy^2 0 4 



fll/Tl^^&^U it^SANGADV2 |«&/1>^6«0 
9M/W7vmV9<1 5 >9VW9< a >^(:Mt^ 

n3e»JiAbTVi*^*3Rurvi*. o. 006 

IMmfnTIllADVl , TIMADV2 tX>^>HIfejRNE© 

Vpositl=ANGADVl XMGaio 
Vposit2=ANGADV2 XMGaio 
MGalnttXr-y^— * 5 7, 6 4CD#3?fgT 
Klbfl! 5 8 £ 1 ° ®C3**©K:&Kfc;*7^:/ 30 
* U^y^S:/ 0 ) T^^n^c 

[0043] z.<DXo\z, m&n*mv—*>Tz\t* k 

^-^ 5 7, 6 4©*JSAVpositl, Vp03it2#3Rg>& 
[0 0 4 4] (HQClMWJltW*-^— 5 t >lW^ 

^Flt, ftrt>9 6m<D*J&/VVZ/9't $>9mffi5 

TiJD, 177^1, F 2ttl6tfqFA&fi2:LT^& 
V> GE*fc»ffLTH*) t€T roj Kis:£$n, ftfls 
^j^jg^bfc^ rij fcBttan*«fc3fcfcoT^ 

[0 0 4 5] M^-^-^>^ff-r^><t> CPU 
Mcaijp-^^To aaaift vs tep*i b wE^Jift 
»« Wfy^t) a* r 5 o j iOfe^tiw^J 



V>T> ftrf2X-r^7 p 2 0 3 -C^xi^SANGADVl , ANGADV 
2ftXfy^-^5 7, 6 4©*!tft Vpositl, Vpo 

(3) sow* (4) scwsoTfffcns. 

[0 0 4 2] 
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5 7 OBftflf 5 8 £>|sJ&Ag 1 0 8 fcffiMi-r*. fflfBM 
JMS*<D»*HIfl* T5 0j OTT^S (I Vstep-Vpo 
sitll ^50) CPU6 6ttXfy^-^5 7# 
IE» fcfMft U , * O^fift Vp os i t lit @ A V s t ep tr 

2"v.fMrr*. -tUT, CPU6 6tt»10W>^l: 
<k^^>MCNTl^ TOj teRj£T*. 

[0 0 4 6] ltEXfy?3 o i-e«ffiB«w*6 
J*«t# T5 0J AD>bA*V) ( I Vstep- Vpositl I > 
5 0) CPU 6 6tt^?y^3 0 3TB0IB*^>h 
fcCNTl#3 0*Dfc**^5jfe*W«U SWtt 
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T1& r l j -f>^'J^>hT^o 

[0 0 4 7] &mo®M&M\Z&\t*T* nm^y^z 
0 3W7>MCNT1^ T30J J:D 

(CNT1>3 0) <h, Tftfr** Xf7^3 0 1^e 
^Ty^3 0 3-^4MrUfc«3. O^lBl-r*^ C 
PU6 6« I Vstep-Vpositl I >5 O<0#ffi**3. 0 

JWiftSulWSiflWrU xfy^3 0 5T77 
^Fl^ rij Jcf^c 
[0 0 4 8] CPU6 6ttXf7^3 0 2X^3 0 4$> 
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SW4 3 0 S<D®M&.\Z7.'ry72 0 6 — 31 0J£33V> 

UTt>lftEXxy^3 0 1-3 0 5 ^M«Offla*ff 
5« i-ftfr^, CPU6 6ttXTV^3 0 6T?«Eia( 

ita n mv-r >~?<d n mm & v s t ep^ s mmmmnn 

ffl^— ^>T7©*5tftVposit2&«jI[L, ^OjaJMS* 
£>*8ttM (Xx^^Sc) T5 0J <fcDfc:fc*^a>5j&> 
=£fflSf§ 0 I Vstep-Vposit2 I £5 Ot^t, C 
P U 6 6 \mWW79<i 5 >^«« 5 2 ^IE*JCfFft 

^^^>MCNT2S TOJ CKST*. 

[0 0 4 9] MfBX^^y3 0 6fc:fe^T I Vst 

ep- Vpositl I >5 OT^^t, CPU6 6^f'^ 
3 0 8-CWE*^>HtCNT2*t3 0 £Dfe**V>*> 
S^&WfeU i*0«CNT2<3 0Jfr(Zr?X5^;/:/3 
09T^^>MCNT2S: r 1 j ^>^>J^>h-T 
5. ^#C[aI©jaaK*fc*ViTCNT2>3 0J^fe«t, 
CPU6 6« I Vstep-Vposit2 I >5 0©ttJB#3. 

o&attUT*±L/TpT*Avv^-f $>?mms 2 a* 

7^F2& r 1 j tr-r^o 

[0 0 5 0]$eV>T> CPU6 6«XT^y3 0 7X« 

3 0 9**^143 1 oomwmz. Xfyy3 I 1KB 

TTO/t^-fS^jWSl, 5 2*tjE*fcf«&b 

T^*»^^«rB27^yF 1, F2& roj irrsfctf) 

<D«Ul£fT'3. CPU6 6«X^u/^3 1 1 

tvix>y> 1 ifiy^—x.)Vljy h^fr^-e&s^S 

[0 0 5 1] 7a-IJWyh»f , ( , T»«^ 
CPU 6 6\Z7>^y?3 1 2 tC*3ViT^"C0i:^^X^y 
9 5 7<D^jtf££iVpositiat T2 0j <fc9fc/h£V> 

nff»bT^ntf, *jtft vpositi^ roj &£>v> 

#*fcAnritaiftvpositi3W r2oj j:ot>/h^ttn 
«, irss/w^^-f ^ >^«« 5 i *«jE*fcff»UT^^ 

Zh<D£#m£lsT\,*2>. fc*5, 7.7-yZf$CX> T2 Oj 

[0 0 5 2] fit, JBMVposltltf T2 0j * V t> 
/hSV> (Vpositl<2 0) CPU6 6ttXTy^3 50 
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1 3THtlB^^^F 1£ TOj fcU Xf77'3 14^ 
Wrf*. ^il^Vpositl^ T2 0J JK±T*S 

(Vpositl^2 0) <L, CPU6 6W^^Xf7y 
3 1 4'\#frT ; 5o 

[0 0 5 3] Xf7^3 14, 3 15lC*3^T> CPU 

6 6 \i&n>>? 6mw$>/vv7?<i * >?mm 52c 

^UT^taiBX^^y3 1 2, 3 1 3&m&tA:fl9£fT 
5o -3*0. CPU 6 6\t*7-y73 1 4fc*5V>T-£© 
tf^Xf'^^e 4<7>Hii£Vposit2# T2 0j 
JcOfe/h^ir^S^tWJW*. *JtftVposit2^ T2 
0J <fcDt>/h£H (Vposit2<2 0) CPU 6 6 14 
Xf7^3 1 5TmIfH77^F2^ TOJ l:U £<D)l> 
-^>£-H.i&7-f 5. *atftVposit2*« T2 

OJ (Vposit2^2 0) <h> C P U 6 6 \Z*r 

[0 0 5 4] aMBOcfcSKLT. »fH^A J PJ^-^> 
"Ctt. m^JWWf^^C 3>^«#t5 1, 5 2*tjEft£ 

&um)v-3 L >\z~D\<*xwmtz>* comwv-^-e 

14, CPU6 6^fXT7^1 0 17?ViX>y>l 

©*ft»4M» bfc»fWA J N»W--5 t >lc* Xf y 
^3 1 lT<&«S£R«fc:UTfT5. 7a-IJ^yh 
§HfT*T&£^ CPU6 6«Xf^7'10 2TS^I 
£Vstep£ ro J CKLTC^-f/^Tn, 
[0 0 5 5] 7a-XWy h^fT*T?fcV>±:, 

CPU 6 6ttXfy^l 03T77^F1^ Tlj 

«^*fl£t-5. 75tfFi& ro j c 

P U 6 6te£/\*>^ 5m<D*IWVV7*'f S>^«*5 

^F2tft r i j -eab^^ST&^^-r^o :©77^ 

F2^ ro J T&£<h, CPU6 614*A>^6«OpJ 
^A;i/y^<^>^«*5 2*«IE*JCf^»L/TVi*tW 
Srl/TXry7'10 5^fTU ^CDt^OMKttffitC 
Js6DfeB«aftVstep&»fflT*. 
[0 0 5 6] -TJS:*)*, CPU6 6»4XD^MUBB*"fe 

7 K££X>:x>[E]3£&NE, $ £ K t47jcM-k >^ 4 8 

tj;*»ai*fiTHws^n-enK*atr. cpu6 6 

ttmfrSLhjtiKUy h;HHSTA»:^X>>?>lHHEftN 

^-^5 7, 6 40*Jp«K^60S«Jt«Vstep€r 
dC7)V^y^i*ROM6 7tCl2t§$tXTV^ 

jesnrv^. sstc CPU6 6H itrlBOct^fcL 

T»fflb/S:B«IiftVstepfc*Hx, -e©^*0»2J*«a 
[0 0 5 7] flttEX^yy 1 0 3fC*3^T7 7^F 1 *t 
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:/^-*6 4©*«aVposit2£S«itftVstepfcLT 
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jfeftVpositl (Vposit2) fc3a«Mfc— 
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■iSl, 5 2»cJ:0Mf$n5R«;^2 6©^ 
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£ (Xr^y2 0 1-2 0 4) . fufE*jtCD@ 
^;W-r^>^ (g^il^Vstep) t«H2#*/t;p 
7?<1^># (HxI&Vpositl, Vposit2) 5K7 

«5 1 (5 2) ©*0»m&*Bil/fctt 

^3 0 1-3 0 5, Xfy^3 0 6-310), ME* 

5 >^«fll 5 1 (5 2) <Dm/W7* 
-i^>>? (^ilAVpositl, Vposit2) teSSIWWlC— & 
5 ICUfc U^y^l 0 6, 1 0 7). 
[0 0 6 0] £<&fcfc> t£*S3RT?fck -^©TOE/W 

^ V^ttSIB 5 1, 5 2 ©AJW< 5 >^ 

[0061] &43. *mw\m&nMmv>mmzmfe2 so 
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